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Joint Department of Medical Imaging, University Health Network, Toronto, Ontario, CanadaAbstractPurpose: To review the medical literature for reports on the types of physical injuries in elder abuse with the aim of eliciting patterns that will
aid its detection.
Materials and Methods: The databases of PubMed, CINAHL, EMBASE, and TRIP were searched from 1975 to March 2012 for articles that
contained the following phrases: ‘‘physical elder abuse,’’ ‘‘older adult abuse,’’ ‘‘elder mistreatment,’’ ‘‘geriatric abuse,’’ ‘‘geriatric trauma,’’ and
‘‘nonaccidental geriatric injury.’’ Distribution and description of injuries in physical elder abuse from case-control studies, cross-sectional studies,
case series, and case reports as seen at autopsy, in hospital emergency departments, or in medicolegal reports were tabulated and summarized.
Results: A review of 9 articles from a total of 574 articles screened yielded 839 injuries. The anatomic distribution in these was as follows:
upper extremity, 43.98%; maxillofacial, dental, and neck, 22.88%; skull and brain, 12.28%; lower extremity, 10.61%; and torso, 10.25%.
Conclusion: Two-thirds of injuries that occur in elder abuse are to the upper extremity and maxillofacial region. The social context in which
the injuries takes place remains crucial to accurate identification of abuse. This includes a culture of violence in the family; a demented,
debilitated, or depressed and socially isolated victim; and a perpetrator profile of mental illness, alcohol or drug abuse, or emotional and/or
financial dependence on the victim.ResumeObjectif : Analyser la litterature medicale a la recherche de descriptions du type de blessures physiques subies dans les cas de violence
envers les personnes a^gees, dans le but de definir des aspects caracteristiques qui faciliteraient la detection de tels cas.
Materiel et methodes : Une recherche a ete effectuee dans les bases de donnees PubMed, CINAHL, EMBASE et TRIP afin de recenser les
articles publies entre 1975 et mars 2012 contenant les expressions suivantes : « physical elder abuse », « older adult abuse », « elder
mistreatment », « geriatric abuse », « geriatric trauma » ou « nonaccidental geriatric injury ». La repartition et la description des blessures
relevees dans les cas de violence envers les personnes a^gees dans des etudes cas temoins, des etudes transversales, des series de cas et des
etudes de cas vus a l’autopsie, au service d’urgence hospitalier ou dans les rapports medicolegaux ont ete classifiees et resumees.
Resultats : L’analyse des 9 articles retenus parmi les 574 examines a permis de relever 839 blessures, reparties comme suit sur le plan
anatomique : membres superieurs, 43,98 %; region maxillofaciale, dents et cou, 22,88 %; cra^ne et cerveau, 12,28 %; membres inferieurs,
10,61 %; torse, 10,25 %.
Conclusion : Les deux tiers des blessures survenant dans les cas de violence envers les personnes a^gees touchent les membres superieurs et la
region maxillofaciale. Le contexte social dans lequel surviennent les blessures demeure un aspect caracteristique essentiel de ces cas de
violence et englobe notamment les elements suivants : culture de violence familiale; victime demente, affaiblie, deprimee ou isolee
socialement; profil de l’agresseur caracterise par des troubles mentaux, l’alcoolisme ou la toxicomanie, et la dependance affective et/ou
financiere envers la victime.
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11Radiology of elder abuse / Canadian Association of Radiologists Journal 64 (2013) 10e14Abuse of elderly people by family members or others radiologists. This review aims to summarize the findingsLiterature search: PubMed, EMBASE, 
CINAHL, TRIP 
567 papers identified through database 
searching from 1975 to March 2012 
7 additional papers identified from 
bibliographies of papers reviewed making 
total of 574 papers 
565 papers excluded as 
non-pertinent or 
duplication on screening 
of abstracts 
9 papers included in review 
Figure 1. Flowchart of literature search.known to them, in their homes or in long-term care institu-
tions, is a growing public health and criminal justice concern,
principally due to the relative increase in the population
segment aged older than 60 years. The worldwide population
of adults 60 years and older is predicted to rise from 542
million in 1995 to 1.2 billion in 2025, and senior citizens are
expected to comprise 27% of Canada’s population by 2025,
up from 14% in 2009 [1,2].
The World Health Organization and the International
Network for the Prevention of Elder Abuse define elder
abuse as ‘‘a single or repeated act, or lack of appropriate
action, occurring within any relationship where there is an
expectation of trust which causes harm or distress to an older
person’’ [3]. Clinical and legal publications on the subject
generally recognize 5 types of abuse: neglect, psychological
or emotional, physical, financial or material, and sexual
abuse. In 2008, the overall 1-year prevalence of elder abuse
in the United States was 17.1%, with the prevalence of
physical abuse reported at 1.6% in the same population [4].
According to a Statistics Canada report, 7900 incidences of
elder abuse were reported to police in 2009, an increase of
14% from 2004 [2]. However, recent articles in Canada state
that rates of family homicides of seniors have been relatively
steady over the previous 15 years, whereas rates of family
homicides in general have decreased over the past 30 years,
with a rate in 2010 that was 41% lower than that in 1980 [5].
Therefore, it is not clear whether the increase in reported
incidences of elder abuse are due to an actual increase of
abuse or rather due to a heightened public awareness of the
problem. Physical abuse is most often carried out by care-
givers who are offspring, partners, or other relatives [6]. The
majority of elders dwell in the community: 93% of seniors in
Canada live in the community with family or relatives [7].
Therefore, elder abuse is mostly a community problem as
opposed to a long-term care facility problem.
It has been shown that elder abuse confers additional death
risk [8]. Despite the significant and increasing prevalence
given the increase in the size of this vulnerable population,
elder abuse remains underreported, which may lead to an
increase in morbidity and mortality from a delay in interven-
tion. Although it would be expected that medical practitioners
are ideally positioned to detect elder abuse, physicians account
for only 2% of reported cases of elder abuse, for, among other
reasons, uncertainty of the diagnostic validity, especially in
physical abuse [9]. It is generally thought to be difficult to
distinguish between accidental and nonaccidental causes of
injury in the elderly, mainly because changes that occur with
aging, such as osteoporosis and brain atrophy, predispose to
injury from relatively minor trauma such as falls.
The bulk of research on elder abuse has focused on
determining the prevalence and incidence of elder abuse,
identifying risk factors, and painting a profile of the perpe-
trators. Most of the research is carried out by social scientists
and has limited practical application in medicine [10]. Few
studies have dealt with the pattern or distribution of physical
injury in elder abuse, an area that would be of interest tofrom reports in the medical literature for reports on the
distribution and type of physical injuries in elder abuse, with
the aim of eliciting patterns that will aid its detection.
Materials and MethodsData SourcesThe databases of PubMed, CINAHL, EMBASE, and
TRIP were searched from 1975, when this entity was first
described in the medical literature [11], to March 2012 by
using the following words and phrases: ‘‘physical elder
abuse,’’ ‘‘older adult abuse,’’ ‘‘elder mistreatment,’’ ‘‘geri-
atric abuse,’’ ‘‘geriatric trauma,’’ and ‘‘nonaccidental geri-
atric injury’’ in the titles of articles (Figure 1). The search
was carried out by a librarian and a research fellow (S.W.).Study EligibilityThe inclusion criteria for studies were those that con-
tained a description of the types and distribution of physical
injuries in elder abuse. The only available articles that met
these criteria were 2 case-control studies, 2 multiple cross-
sectional studies, 4 case series, and 1 case report. One of
the case series gave details on distribution of injuries for 1
subject [12]. Due to the paucity of data on this entity, all
these reports were included.Data ExtractionAbstracts of articles were screened by one of the authors
(research fellow [S.W.]) for information on injury distribu-
tion in abuse of elders. Reports used as the source of data
for this review had varying classifications of injuries. To
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12 K. Murphy et al. / Canadian Association of Radiologists Journal 64 (2013) 10e14summarize all the findings from these studies, physical
injuries were classified according to anatomic location by
using the following categories: skull and brain, maxillofa-
cial and neck, torso, upper extremity, and lower extremity.
These categories were chosen to match as closely as
possible the ones used in the articles reviewed. Four reports
had relatively large numbers of injuries classified as
‘‘unspecified,’’ ‘‘multiple,’’ and ‘‘superficial,’’ without
descriptions detailed enough to fit into any of the above
anatomic categories and, therefore, were placed in a cate-
gory of ‘‘others’’ (Table 1) [13e16]. This final category was
excluded from the calculations of injury distribution.
Results
A total of 839 injury patterns from 1247 subjects or
observations (in the case of medical reports), which fit into
the 5 categories (skull and brain, maxillofacial and neck,
torso, upper extremity, lower extremity) were identified in
the studies that met our inclusion criteria. Four hundred and
fourteen injuries were described as ‘‘multiple’’ and were
categorized as ‘‘others’’ due to ambiguity [13]. A further 12
superficial injuries, 10 unspecified injuries, 2 burn injuries,
and 8 musculoskeletal injuries were not clearly anatomi-
cally described and, therefore, were also put in the category
of ‘‘others’’ [14e16]. One injury was also described as
sexual, which, according to clinical and legal classification
of elder abuse, is considered a separate category from
physical elder abuse [14]. Of the 839 injuries, the distri-
bution by anatomic region was as follows: upper extremity
(43.98%), maxillofacial and neck (22.88%), skull and brain
(12.28%), lower extremity (10.61%), and torso (10.25%).
The largest contribution of observations (73%) was from
a Brazilian cross-sectional study by Abath et al [13], in
which the preponderance of injury was to the upper
extremity. Most injuries reported in this study were classi-
fied as mild (93.4%), which required simple treatment [13].
The second largest contributor of observations was also
from Brazil, in which Gaioli and Rodrigues [14] reviewed
medical examination reports for 87 subjects and found
mostly maxillofacial and upper extremity injuries. Upper
extremity injuries were mostly categorized as shoulder and
arm nonspecific injury (36.7%). The maxillofacial and head
and the neck injuries that comprised 36.5% of the total were
mostly located in the periocular and eyelid region. In this
case, the injuries could also be considered as mild because
victims either did not seek medical care or received primary
care in 57.5% and 31% of cases, respectively [14].
Autopsy studies of confirmed cases of elder abuse in
Japan showed subdural hemorrhages to be common causes
of mortality. Additional findings in these deceased subjects
identified signs of abuse that had occurred before the
mortal injury, in the form of subcutaneous hemorrhages,
especially in the head and neck region [17]. Although
subdural hemorrhages were reported to be the cause of
death in 5 of 15 autopsies in this report, these injuries also
commonly occur, in the same age group, from accidental
13Radiology of elder abuse / Canadian Association of Radiologists Journal 64 (2013) 10e14falls from a standing position [18]. To use subdural hemor-
rhages as a diagnostic marker of physical elder abuse,
differentiating characteristics need to be determined,
possibly in location and/or severity, from accidental injury.
Similarly, patterns specific to nonaccidental maxillofacial
injuries need to be described because these injuries also
commonly result from accidental falls on a level surface in
the elderly [19].
Victims of elder abuse that resulted in traumatic injury
were shown to have more severe injuries and were more
likely to be sent to an intensive care unit in a case-control
hospital-based study carried out in Chicago, Illinois. This
study reported a preponderance of injury to the head and
torso in abused elderly in comparison with controls treated in
the same level I trauma units of 2 Chicago hospitals. The
researchers suggested that this pattern reflected intent to kill
rather than to injure. According to this study, the abused
elderly were also more likely to have a neurologic or mental
disorder [15]. In a survey of 17 elderly patients seen in an
urban hospital emergency department in Singapore, 8 victims
of abuse had experienced blunt musculoskeletal trauma, and
7 had maxillofacial or head injuries [16].
Wiglesworth et al [20] identified significant differences in
the size and location of bruises in accidental injury compared
with those that occurred in physical elder abuse. Their study
noted that 72% of identified physically abused elders had
bruises, and these were larger and more often located on the
face, posterior torso, and lateral right arm compared with
those that occurred in older adults who had experienced
accidental bruising [20]. Upper extremity and maxillofacial
injuries accounted for most of the injuries reported due to
physical elder abuse.
Discussion
The possibility of the presence of injuries specific to non-
accidental trauma in the elderly is intriguing to medical
practice and particularly medical specialties such as radiology.
In the extensive literature on nonaccidental injury in children,
the role ofmedical imaging has been established for 5 decades,
starting with a description of long-bone fractures and subdural
hematomas in 1946 and the classic metaphyseal lesion in 1957
by Caffey [21,22]. In contrast, no injuries specific to elder
abuse, a possible equivalent of Caffey-Kempe (battered baby)
syndrome have been determined. However, a pattern of the
distribution of injury in physical elder abuse is emerging that
would present radiologists with a starting point in determining
imaging correlates.
Our analysis found that the largest numbers of physical
injuries were located in the upper extremity (43.98%). Pointers
to physical abuse in this location include contusions and
abrasions to the axilla and inner aspects of the arms that do not
commonly arise from accidental trauma [21]. Mechanisms of
injury could include grasping by the abuser, use of restraints, or
as a result of attempted self-defence by the victim [23].
Bruising on the lateral aspect of the arm has also been reported
as occurring more commonly in physically abused elders [20].Injuries to the posterior torso and the lower extremity, inner
thigh, or dorsal or plantar aspect of the foot have also been
suggested as indicators of physical elder abuse because these
areas are less likely to be the point of impact in accidental
injury [11,19]. Certain patterns of physical injury in elder
abuse may lend themselves particularly well to identification
by specific disciplines. The studies that reported most injuries
that occurred in the upper extremity also noted that most of
these injuries were of a mild nature [13]. Patterns of injury that
occurred with this localization and severity would probably be
more noticeable to clinicians in primary care, and appropriate
intervention by a family physician at this point could prevent
significant morbidity or mortality. However, in the autopsy
series and case-control study of severe trauma [15,17], most of
the injuries were to the brain, head, and neck; patterns that
would be most useful in emergency department and forensic
practice. Reports of injury distribution in intimate partner
(domestic) violence rarely occur in the extremities as is the
case in physical elder abuse, instead mostly localized to the
head, neck, and face [24,25].
Although the distribution of injuries that commonly occur
in physical elder abuse have been outlined, there is no
convincing evidence as yet that distinguishes them from
those that occurred accidentally, and, therefore, risk factors
that relate to the victim, potential perpetrator, and circum-
stances remain crucial to accurate detection of this entity.
Risk factors that relate to the victim, perpetrator, and
circumstances have been well documented in the literature
and provide important context in the clinical setting.
Dementia and depression are documented risk factors for
elder abuse, and physical abuse in particular appears to occur
more frequently in the elderly with dementia, possibly due to
disruptive and aggressive patient behavior that provokes
retaliation [11,26]. The concept of transgenerational
violence, in which abused children later abuse their parents,
which perpetuates a cycle of violence, is considered a major
factor in physical elder abuse [27]. Physical elder abuse
appears to occur more commonly in the evenings and on
weekends due to increased social interaction and increased
alcohol intake by the perpetrators during this time [13].
Social isolation of the victim, except for contact with the
caregiver, increases the risk of elder abuse in general.
Although elderly women were thought to be the most
common victims of abuse, some large surveys have reported
no sex differences [10]. Characteristics of perpetrators
include ongoing mental illness, alcohol and/or drug abuse,
financial and/or emotional dependence on the victim, and
depression [28]. Screening tools such as the elder abuse
index and elder abuse suspicion index that incorporate
physical findings and social factors have been developed and
validated for use in the community and in busy clinics or
emergency departments to assist in detection of elder abuse
[29,30]. However, because it relates to radiologic and path-
ologic findings, more work is warranted to determine
whether there are definite distinguishing factors between
accidental and abuse-related injury to the head, neck, torso,
or upper and lower extremities in the elderly.
14 K. Murphy et al. / Canadian Association of Radiologists Journal 64 (2013) 10e14Akey limitation of this review is its dependence on level 3 to
5 evidence, that is, from2case-control studies, 2 cross-sectional
studies, 4 case series, and1 case report.However, it is hoped that
this review will provide some basis for more robust scientific
work in this relatively understudied area. The data were
acquired from reports from 6 countries; however, most of the
reports were small case series, case reports, or cross-sectional
surveys, and, it, therefore, would be premature to draw
conclusions on regional variability in patterns of physical elder
abuse. It should be noted that articles varied in their references
for onset of old age. Although this has not been clearly defined,
the World Health Organization uses the age of 60 years as the
reference [1]. However some researchers took 65 years to be the
minimum age of persons considered as elderly [16,17,27]. This
may have influenced the prevalence of abuse. The coexistence
of different types of abuse has been reported, although not to the
extent that might have been anticipated. Two articles reported
neglect in 2 of 17 and 4 of 14 of physically abused elders
[16,17], and one reported emotional and financial abuse having
occurred in 5 and 3 of 14 patients, respectively [17].
In conclusion, two-thirds of injuries that occurred in elder
abuse were to the upper extremity and maxillofacial region.
Validation of the specificity of these findings to physical
elder abuse is required before the radiologist can confidently
raise the suspicion in practice. Therefore, the social context
in which the injuries take place remains crucial to accurate
identification of abuse.Acknowledgements
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